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(54) AUDIO SIGNAL AMPLIFICATION OUTPUT 
CIRCUIT 



PROBLEM TO BE SOLVED: To prevent an output 
IransislDr from thermal breakdown due to an overcurrent 
caused by an output short circuit of a daas D audio 
amplifier. 

SOLUTION: The amplifier output circuit comprises 
protection control circuits 11, 12, 21, 22 which detect 
potential differences i.e., vottagee between the sources 
and the drains of output transistors Tril, Tr12, Tr21, 
Ti22, compare the detected voltages with a specified 
voHage and, if the detected voltage ^eceeds the 
apeclfied voltage, output a short drcurt detect signal 
to the gates of the oufput transistors Trll, Tr12p Tr21, 
Tr22, thereby turning off the output Inansfetors Tr11, 
Tr12,Tr21,Tr22. 
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^m-^v^yjxs^mzm.nhfifz^ib^w^b'rhm 
^ 1 fciai8<o^-x mis. 
[if*3S3 ] Buis h 9 vi^'xr^^af mis 

0. MPWM«#<7)«-#K;Kc:*»*>*?^-r. IfffHtiiA 

^mtfz^ b ^"i^mb^hmm i ~3 ov^-m^^-o 

m%m±im^\ii±-t^'^A'M.mi^b . 

^mttz^b ^mwib^tmmi^A<7:>\^-ftLi)-'-'o 

[ff«^6] luiaPWMft-^^^'nv^ft-f-tUT. 
tf^L, ^aj:tf|lIIS*«mic7)H)f^ffi^j|gi.;ti©^fc. itr 

IB V 7 y i>-x^«aMffli¥st^i!n5f?±m#^ai:'j-rs 

|fri5PWM^#S:i5'o>y^ft#i:LT. igi!'n«yi7«# 

Wr2<om^mjkmtfz-m^iiz-mt^2ffim^^mzi:h 
mm.^ u -fe ■/ v-thm2(DM^m^m.b . 

[|f«3l7 ] lilBP WMfl^i: . BulBPWM«-^i:^ 



PWMfI-f-t-3l@L>^^51® P WMft-f-i: (OitJim?- b -o 

tzmmnm^b 1 i: uibp wMii^coAvt^xS/i;^" 
rsmm±x'hh^iZ'?uy^^^L. tuia^ico 

T ttS^i-r ^ ^ o -/ ^±.mMm S ^. t:if C ^Wlt 

*fli;tf^i ^mmb'r^mimi^zim<7}^~^^yt 

[it««9] tolB^'ny^^jjfelllfStt. 
gS&H®^ n «y ^ ^^fig;-^^ gSi^iilllii&i: . 

fi-^ii«£H*lllIfiS. 

fz^\,z. mmm^m^ n >y i, v ^i^si l^^ i® 

mih'7y'jp^-S'^um^mz\ii-)}^ixti 
ifriBf?±«-?-^ai^t-r-i.^3c7)itic^g^§ ^^t'di.fc 

[ft^^ 11] Hff^7 i-m^. loiBlg2 <Otf-Mic#® 
-th^b^W^b-t^m^l-^l Q(r)\-vffdi)^-^\iZ 
[0001] 

^^ffli/^T. A^iStLf^:^-7'^^ft^(:*[-jCLfcPW 

Di^::i--X'f5j-r>'r^HOBTL (Balanc 

ed Transformer Less) WsfiWi^iZii^t-^X . ttli^Jfflf&O 
W^Wdi^Mmx\iiti V 9 y >>"X ^^'j&ififfi^-ri. i i: 

[0002] 

imMcom^'l HI 6{i. t^«0D^^-T^^T>'7° 
<7)BTLffi:J3lfPC0«^^^-riaT-S)l.. *5^:, 01 7 

{i. Tthxtf. CD. MD. DVD. BS^^mmU 
b-th:^-f^-:^<r>PCM'f~^X'hh, S-^Mt-i-s 

X. t;->y b^^MIWi:««-C-35 9 , b'>y bica. 1 4 
~24b i tT-fcO. 1— 4fs = 3 2— 1 

9 2kHz (1 f s = 32~48kHz) X'hh, fzb 
x.\t. C-DXhtHf. ^-/Vm±. 16bitTife'3. 
ja»i:lfs=44. IkHzT-Sb^i.. 
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[0003] ZCO-Ti^^^l^:^—^ 4 ytf—^Dii^ tT— 

±JtlElSS3fcj;oT. lb->y hcOv-'-^'^'JlNl, IN 
PWM^VUXCOmmiti. l/(16fs)— 1/(64 

f s ) m^'h D . PWMyNVPXtfOtJMSIgr. 1/(2 

56fs)~i/(io24fs) mK^3ss?-rs«^ 
[0004] pwM>'^v^x*^lIIl?&3*»fe^^}*$^^7t i 

f-y bOv^"— INI, I N 2<7)fi-f-I^</Wi. 3~ 
5VmmT$>K). i<7)ft^V^;W*. BTLffi;fjh'5^ 
^s-g|54 J: 2 0-5 0 vmSST" F^-^ 
fgli£t}:ftm#OUTl, 0UT02i:LTLC7'f>rl/:J' 
5a, 5bfcajS]§n.-l><, 

[00 0 5] 1 b'v Va^f—S'n I N 1 iEffiA;bi: 
LTS:'3>7>'v'X:J'Tr 1 1 CO^'-h tA^l&ilS t 
-f^^N-^I l*:^^Lf^itfflA*i: tTtii:fjh 

OUT 1 -^^-h-th . Il^fc. 1 t'o/ I N 

X-^tLXiii:Hhyy=J:^^Tr2 2<7)y-h tA^I S 

ti. mmtii:f3m^ouT2$:mij-th. 

10 0 0 61 BTLta-tSli. mil l>z^-t J: oiz^ Ib- 
■y hCOf—^^l INI COP WM^N7l';^JSS8tO:t>'MS 
Taj fc, lb'<y hcOx— ^MI N2cr»PWM>'^;l':^ja 

-^m I N 1 i:x-^'^J I N 2 h{SiEffiiOM^^*-r 

V>t't9>i.BTLai^Ji:^i>. 
[ 0 0 0 7 ] CliT. ^^»*2-Ji{f Sfci^). its 

ffi:^fi-f-ouTi , oxjT2immiii:b-t^liitih^y 

j/Xr^Trll, Trl2, Tr21, Tr2 2«0:t>' 

[0 0 0 8] tiiPitti:*fi-^ouTi, ouT2{i. -eti 

mLC7-f;^^'5a, 5b^y^LT. iieffi^I«-^0 
UTl, OUT2*fS^f PWMfi^Sr^JtL-JtT-t-a:?^ 
fl-^h LTxe-;{? 1 0lim:^»§ixS, 
[00 09] 

TLEfjiftgpi^tt. ii!,tsmmi>zm'^ummsu^^j:< . l 

B T L ffi^I Tii . X b-;^? 1 0 2 OOIEi^T-S) 

3i:*:^giK)*m. ffi^bb^^i^'XrJ'Tr 11. Tr 1 
2, Tr2 1, Tr2 2*SK»ri.i;V->ai^ffl^>&s«)o 

[0010] fci: ;t{f. Xbr-;^? 1 OcoiHUSmtC. 



-r=5ri?^i/9/F (GND) izmm^^fzm^. « 

WX. m^JzX^X. ^tih^y i^:^-^Tr 1 l$-?Sig 

[0011] C:i0;^i6. fa!*c7)«ailI6&T-«. £ti* 
y'JX^\,z-m\\\,zW!}i^mXL. ii^ffiSiMSOttfiil 

Vyy^Jx^^yfyliZ-thhcoifihh. L*^L*#"^>. 
[0012] ^<r>mm±M^zm^X^^ixtzi:>(^X\ 

■I.. 

[00 13] 

nb. :i(ommi>zt>t^t:i--y''^:^m^mmBitsmmi. 

iznm t/t P WMfl-^^iitiai:f3-ri. ^ 
®ai:ftllIS§tc*3V^T. miliitihyyi^:x:?cov-:^- 

mmtno h^yi^x^umm^'^t^mttz^b 
[0014] zcDmmizxtiii. htm^m^ mjjhy 

x.fd^\.zwMm^ t . h ^yvx^^mmm^ 

[0015] -^%<rmmzti-ti^h-^-'f ^Mtw^m:, 
■mmt. }:^<rMmz-ii\.^x. ^(^^-nvyy-^x 
^srflix. iimm^miiJfm%^v^yi^x-^^m%\ 

[0016] ;ico^mi>z^tii£. mm(Oiii:^hyy'Jx 
^^m^. mimmms:i5j:x/mmh^y'jxi'{mm 
m^mt. mwLcotatihyyi^x^mzmifi^ti. ^ti 

^ixifi. ^■)}W^\,zi:h^\i^-nv=yyi^X'}f\,zm^^ 
[0017] ^W(7)mmi,Z:b^:b^l^~^^:^m^Mmiii 
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[0 0 18] :i<o^mi>z^tiit. bbIB>9>'>>'x^«K 

[0019] ot!-c7)^Bjtc*^*^^5j--x ^ ^immmm 

[0020] ic7)%BJtc j;ti.{f . toIBb 9 

^tLxmm±m^i^-yi-i: mmmm^^K Iuib 
tatih^yi^^^coy-hxtimi^znnii-ti. mzpw 

[002 1] -owcD^mizt^t^^^-T" ^ yt-m^mmm 
mmmmizMmLtzmmmmmtmi r^m-WM 

(7)^-?^ r^mmm^mtfcm^i,zmm±{m^tii:h-t 

[0022] <I(^^BgtcJ;^i{f , r«/l^lllf§*i\ 1u 

imtiimEizMm Ltimnimm.mbmi <^^u rxmrn 
mbcozMm^m2(DJ^^ Txmm.mT^»-i-fzmMm 

diet. ^m^t^STitL^A'-f Txm^fjl^fPi.^ J: 5t= 

[0023] '^ro^BJtc*-*-^^-?'' ^ ^Mt^figtB 
^mmt. lM.<^%m,zii\^X. tulBPWMft-^&^n 
>y^«^tLT. l5IBJ:biK#®*^'iffl::^iStt7t:mnB#^± 
«-§-<Offi:tliaigcSrtNSfet. K{f}*llIIIC**ISl<OH>f^fflS: 
® 1 7t:%^t:. miB h =y Vi^:K-^^mm^mzmi.'^ 

iM^'k)&-n-^hw.\(mm%.b. luiEPWMii-^^ 

fflj&i'wiB^ 1 <m'Mmzi\x^x±%\^% 2 coFjfSffi^a 
i.fc^^tcHfriBm 2 (mm-mzi. h¥:W& v ^ v h-t 
:^m2c7)Eim.^mbi^(oi,zmx.fz:ib^mLb-r^. 
[0024] nco^miizxtni. m i <omm.^m^. m 

fBPWMfi-f-S:^ n >y ^-B-^-fc LT . miiBit^^Sd-^ 
ai:)3§ix/cHulBff±il^OfcB:f3llllfc^iticL. Kfcti^Jill 

mmmm&i^zmtm±im^Bit)L. m2cr,mm.^m 

t^. |frlBPWMfS#^^'n-y^'^t-^i:L.T. ^^n-yi? 



^hfrn^v-t-yh-t^^oizb. mi(m^myf^2 
[0025] ori7)^Bjt:*-/&--i.5r— r ^ctft^fiifittj 

±fBiO^0Jt::*3V^T. mrlBPWMff-^-i; , m 
IBP WMfi-f-hfg PWMfi-i-Sra® LJta® P WMft-f- 
i: tof^am^ i: -o^ciSraaft-^i: & t i; fc. MIBP WM 
«-f-cO/NVP'Xli*SBf^ffil'XhT'2) -S^^^tCi^ n >y J? 
Jjfe L . talBIP 1 <mm.^^&ii X VlfflE^ 2 <^ftSc^gO 
i^r2^yi^m^bLXtiiJj'ti>:^tiyi^±^^Bt:-^ii>iz 

mtt:zb^nmb-t^. 

[0026] zcommi'Zjztiif. ^ n -y ::^^mmmK 
mmpwMimb. mmpwum^bmp^Mim^m 
mLtzmmpwrnm-^bcommm^ b^tzmmmm^b 
^i>bi,z. tmpwMm^<7)^vuxmim^mj±.xh 

miBm2colti5:#S<7)^o>y:7ft-tt txmtii'^Xd 

iz L . m^mm<r)^vi'xm^ i> -^j vux iz^^i^ny 

-hizj:'oX%^^h^^M^tii:n^<>zi5\.^X . ffi^j 
[0027] oro^B^t'*-*»s*-7''f j^fi-^fiilim 
{S. ^'->3l®lc<t-5Tl?IBPWM^i#&a®t--&3Bl 

mmmtt:^ b ^mmb-t^ » 

[0028] ZcO^mizitilf. HfrlB^ n ^7 i7*)^[Mlg& 
{i. ^^■-hg®fcJ;-?TBuiaPWMffi-f-^®®t--g.S® 
Hjt&^WL. C:£7)5Sit^3i®PWMfi-f-^MV^T^t;l. 

[0029] ■Pr<0^H3tC*>*»-S:t-7^^ ^^l-^fiilSm 

ea^iii^ D -X ^ffl V MiBP wMfi-^£ jisfi. >■ 

[0 03 0] <ro^0jtcitt{f. >'7M^^/"x:^*s. e 
mmmm^\!iti'th ijm^^ n >y ^ ^fflv^ritiisp 

[0031] oriO§|BJ{^:^^:d^|>:t-f'''f :tfi-tiififfi 

±iBO^Bjfcj5v^-c, WiBib^#a/&^^ff± 
fl-§-*i"aii) tolBSli^ii^ n -y ^ ^ 

{i:3*i:L^SJij^«i?n'y^2rtf-^L. m\:m.mm3 

<^pmm.-^mx.fz^^z. m^v^yi^x-^^mm^ 
mzmti-^fitimd.w±m^^^:h'rhw,3 mm^m. 

^■^ ii>l,zmtfz^ b ^mLb-t?> . 

[0032] ^cmm^zxtus. msc^nm^mK m 
mim^m^(^w±'m^i)^iiiti^tirc.^i,z. msiBm 
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[0033] orc7)f6ajfc*^*^s*-x >f jj-m-^ififfi 

[0034] i<:D^HJfcJ;ti.«f . mria^ >y^[IIi&. buIB 
»2c0fj^^Sfel)V^{±lalBIS3c7)ff-m^S;{,i\ :?f.g|556^ 

<i>A:tr JSl^ft-f-t^i j; -5 T 5 -y ^^?!ia25 s V ^{±tf|gi: 

Hm^ U -b 'y h L . iE?t^ t^f -r S i 5 LT V ^ 
[00 3 5] 

[0036] mmt^mmi . t-r. zco%m<7>mm<r)m 

iSLs #atJ:'3h9>'v-'X^'Tr 1 1, Trl2. Tr2 

1, Tr2 2(^MJEEt:^«a*lJfflIIIIMl 1. 12, 2 

1,22 ^^-t^ tbiy^z. zcommmmms^ 11,2 

1,21, 2 2ii^ihiiitS-^tLhmmUim^S^e'&^ti 
-ettm^Jb^Vi^'X^'Tr 11, Trl2, Tr21, 
Tr2 2<7):>*-hfca}:tC#-STyKIII»&Al 1, Al 

2, A2 1, A2 2*MiiS'5ltT^tTV^^. -f-iO-ffi<3D 

HI 6t3:^L/v:BTL£fciS]«Pi:lll::.T'3iOs |SI 

-mtu»i>zim-m-t:nLr\,^h , 

[ 0 0 3 7 ] H2 {i:, H 1 tcS^ tf>:f*^aiJffll|lISS 1 1 . 
T>'FlHlS4Al lfcj;VJ±i:fjh7yi^";^:J'Tr 11*-^ 

a. m2i,z7nLtimmmmm Km^^^s^^ 5 

y^^^^YX'hh. El2fcfc'V^T. f*K$M[Iie&l 1 
{i. r?>'/'W— ^'Comp 1 . 7U >y7°:7n<y7°[gg&F 
FltJj:t/RS9«yf-IlIS&3 lSr*t-S, 
[0 0 3 8] ll2fej:tA"lI3tCfeV'>Ts r7>'>'^•^•-^C 

omp 1{±. fHi^h'yy-JX^Tr 1 ICOV— X-Kl^ 

h^kz^ W^fi-f-s c ^7 u yr^n 'yrniii&F f i 

iiZBiti-t^. yV-zTyu^yTmrnFFili. f-^n 

^X-m^m-^S c ^9'y^L. RS9 v^lIIS&3 1 1'ffi 

:^j-r-l.= RS^-y^IlIli&3 1 T-;5'^iJINl*^'n 



■fy -^fttzmms-^ sc&^-y^t. T> F ms&A ii c^) 

-Sic. ffll&^ffitii:tim-^S„si: LXKm.X-tl'th, T 
VYmkK 1 1 oMJcti:. 7*-^^J I N 1 **A*$ 

tL. T>-Fiiii^Ai iji. M^^mm*ff-f-SNGORiK 

A*i:x~^^JlNl tc7)tfe««ai^I«rs lii^jh^yi^' 
Xr^Trl l<:0^"-htCtB:'3-r-S<. 
[0039] IE#iOi6ftT'{i. x-rJ'M I N 1 r h j 
V-'^/l'iOt^. iSifiItH;'3fl-f-OUTl{i: THj V^MZ 

rl l<0V-x-Klx-r>'rac7)«^i/h$<. -r^Sr*? 

*ft-f-SM6^7y >yr7a>y7°IlIii&FF 1 tffi^jL. R 

S7>y^iii^3 1{4 v^jv<rmm.^^-nm^^ 

Ne^7«xf-t. T^-HEg^Al lcr)-SigtcSKLfc 

i/'X^'T r 1 1 CD^- I N 1 l,zM&L 

^m^i^^cDt 4 A* ^ti^Zt fc'SrS . 
[0040] Wsl±i;fjft-^o UT i ^ h'fc 

x-^'^rj I N 1 CO r H J P'<;I<'3^A:'3$tL-C i> s fSSm 

^jfi-f-OUTl{±. THj l^^/W^T-i/b^'^t'. ai^Jh 

^>'i^"X:J'Trii<7)y-x-Ki/>f y^iizm^t^^ 
t^. <Ic07t*t), ^>'^^°^'-^'Comp K^tb^j (fl^ 
fi^Sc) {4 THj l^'^/Hc^rO. ^'Jvr^n-yrHI 
S§-F F 1 t^'f—S^n I N 1 <7y±ibT-ifi D T\ r h j 
t'^/l'Sr^-y^Ls RS9>yf-|lIIS 3 ico THj 
l^'^/U^r y HHIKA 1 1 fcMteA:^ r N 

l<7)A^3t:fc3iP*>*)^-f. ffi*h7>'>?X:J'Tr 1 1^ 

[0041] ctLC: i -^r . t»iMtB^rfi^o ut i ^^j':^- 

yv=;^^'Tr 1 itcMti-S^i:^R&±L. 
XrJ'Tr 1 ljfimmth:ihifi^£\^. E|3m 
;iltticS^-|-J:dtCs ai^b^^'i^'X^Tr 1 1*^6^ 
tc:;t7$ixl>#^. X-^?lJ I N ICO THj JVVX-m 

V y y^Jy^i'T r 1 1 tiZWcv^ ^: i: Jc^-I. 
JVVXWit. /hSV>Ot\ £lJ^Jh7>-x.X:5'Tr 1 1^ 

[0042] ^rfe\ r7yyA°p— i^'Comp l{4. El4fc 

yS^'XrJ'T r 1 1 «0 H l^^ >1iE*«, W^tO^mE 

[0043] 4^. #^SaM1»llIS&l 1. 12, 21, 

2 2*^'ffi:'j-r§M§:^m£tJ:'jfi#s„6tt. T>-FIIIS&A 

11, A12, A2 1, A2 2^-ftLX^iii:f3hyy=J 
^^^S'Trll, Trl2, Tr21. Tr22(?5y— F 
fctB^Sfi^i; tttc. ^-TES^ORSr^LT. lOiO 
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::<om. ^ u Tfl-f-ScL^#«HSiJ«lilS&i 1,12, 

[0044] ^(^XdizLX. X\^-tm^TlhV'^ 
y^-GNDtcT^ffl^Ji. «»*[lffli[HlB§l li-J;-5Tm 
fctJl^Jh^Vi/'X^Tr 1 l>&^I^J«>&>^ffia§ix 
(iI«(CtT. xe-;^^^Tli;m?iVcci;<DS 
mi. ■KSSflfflHUIiSl 2(cj;oTl^ffi^tL. ffl:'3h5V 

:^ T r 1 2 ^ tL§ , * . b°- 

;i7^T2 tm«Vc c fcO^Ji. •»MM»IIIg§2 1 

y&>4>{*»§^x-l., S/^fc. Xb-;^^T2i:^'5VK 
GNDi;COMill{4. «S§lJ»llIM2 2tct-5Tm§ 

tfz. xb'-T^S^Tl, T2raiOM*&tt. f*KM 
fflllMlSSll, 12, 2 1, 2 2tcJ;-:.T<^ai§ix. ^ffi 
■)}Yyy-JX-S^Trll, Trl2, Tr21, Tr2 
20l»Sg«*«B&±§fLS, 

[0045] :^(^mk(rmm i -cii. V'yy-Jx 

rJ'Trll, Trl2, Tr21, Tr 2 2:*^'jr>-«t 

=S^»JffllIIIS&l 1 , 12, 21, 2 2:i?s. 
ijhyyJX^Trl 1 , Trl2, Tr21, Tr2 

rll, Trl2, Tr21, T r 22i::i-yl,ZthU 
mtf^T. ^iiiJ3hyy'J^:}'Tr 11, Tr 1 2, 
Tr2 1. Tr2 2^8Ra|«*»fe#a-ri.<J:dfcLTV^ 

-So 

[ 0 0 4 6 ] ^fc. ±mLrcmmcomm i -ci4, 

mmmil, 12, 21, 2 2i:ai:^:h7i/S^'X:5'Tr 
11, Trl2, Tr21, Tr22i: ^«li5:^i*:TM 

m-t^xoizLx\-^fz^K ^Ltiizm^-r. fzttim5 
'thXdi^zLxi.xw fzttii. immmmi^i 1*^ 

1, AI2, A2 1. A2 2<ORmiX1:^iZXtl^ 

fl^ ±X<D^tiVyyi^:^-^T r 11, Trl2, Tr 
2 1, Tr 2 2^:t7tC-r-i.MfflI*^fa J:-5t-tTi>j; 

[ 0 .0 4 7 ] mm<^mm2 . -ortc. ^<D%m<7)mmco 
im2\iz-^\yxmm-t^, :i(7)mm<mm2xii. mi 



O0P,lfcfflV->'^^X-S3>-ytl/— ^J-Comp lco«^tr 
SSj#L-CV^i), ll4tc^Lf^ny>'NV— ^'C omp 1 

^■^m.mj:i^<^mmm^ii-^x. 3&*c^*sa}:ti 

b5>'5/::^.:^7Tr 1 V -X - F P-f :xrafC?T|fLy2:* 
M6^tt};^jL. £t}:fjN7Vi^'X^'Tr 1 l^:fy\,zV^j:n 

[0048] H6«i. ||J4c7)j^MltfO=?>'^N°^-^Co 

i2iT'S!>i> « meiiz^Lfz-ziy-'-^v-^tmmm^'^-t^ 

•SifiJS/&«t5'l><, RS=Ib i as/Cs^l^lT'.- ^ I b 
i a s J {S. ^nM T^«?jgTS> 0 . r c s J {i. 
SX$)^. L-fzif-yX. X/U~U-h^M<-t^fz>^l'Z 
it. T^^mSSl b i a sS-:;>cg^<-r.S.i2WS>i.>t 

I b i a s ^?ji[L, llIg&^^i7)fMJpfe it/^g^fiJnt-ff 

[0049] M'^mzwh-B^^u Txm,m.t 

-^iD^f«$-Ei7t5j:t^ia8fc:5^-r. miii. TLj m 

ti'^mmcoiatihyyi^xi^Tr i2^mmi-i{^m! 

ffllES&l 2|^cO=^>'>'^°^'-:^Comp l«0«^$-^-rilI 

Kia-cfcD> I18{i. THj m:fjm,Em<oiii:f3h^y'J 

X^'Tr 1 1 ^0Jip-f-:S«MSiJffllilIg&l 1 

C o m p 1 (JD^KJjS^S^-rHIS&llT-S) h . 
[0 0 5 0] ia7J3j;t/08fcj3V^T. Matt^tcil. 
m^m^iii:fjhyyi^Xi^Tr 11, Tr 1 2t:SKt 
•Si:. ^-^Vyyi^X^Tr 11, Tr 1 2c7):t>ilE 
*^'±#L, Vyy-JX-S^QlcOzi-iy^^ti^h. d^x^ 

•rmssi i^"aj:^j§^i.i.. 

I 1= (Vl-VBEQl ) /Rl 

rvi J {i. £fl±lb7>-J>'X^Tr 1 1 , Tr 
1 2 O ^• P-Y h 7 yS/'X:?' Q 1 c7X-Xt:EP3a$ 

nSHUE-eS^-S. rvBEQlj{4. h^yi^X 

^Qlcr^^-X-x.^^y9T^nS.Xhh. TRljJi:. 
h 5 y >>"X ^J' Q 1 i^o: S -y ^{|ItCit«^M§ ^^fc^£^(Lt• 
feS , 

[005 1] b7>'v-X^Q2, Q3, Q4, Q5«. 
2«/l^»IIlg&^«Bfet. h^yi^'XiJ'QS**^. 
fc^K-r I 5 Sr ffi^J-r-S « 

I 5= ( Il + I 2) 2/1 3 

i if, r I 2 J , r I 3 J (j:^ yN'^ TX«oKfS) 1. . 

[0 0 5 2] ^S-^TXm^I4tffi:)3«»KI 5i:<7)«g^ 
mzi:^X\i!ch^lOUTifimm^fl. 
X^Tr 11, Tr 1 20iii±«g^tC i l>M^4t^,<7)^ 
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tl. ^VA-^tCi-oT THj K/WcOfJ^^-^Scjip' 
[ 0 0 5 3 ] .1 ±xBL/^2*/I^^Ilimc:-:?V^T 

VBEQ2+VBEQ3=VBEQ4+VBEQ5 
ICQ2- ICQ3=ICQ4- ICQ5 
I CQ2= I CQ3= I 1+12 
I CQ3= I 3 

ICQ 5 (I OUT) = (11 + 12)2/13 

^J'-* ^ 9 :x v=X rJ' Q 8 cO'<.— h 5 y i^':^ rJ' Q 8 <0 rj 
4«03l/^:5'*-Cs %.mmifiXnhtl. ICQ4=I3 
[0054] 2T-{i:. M^ffiB*(c{i^g 

mmmv<r>t%\t. /hsw-x^rx^ssi 2~ 

ffiKR 1 is 11,14 J: -^T ffi^jSJS I O U 

[0055] mmcomms . -ortc. zcDm^Mi^mmco 
»ffi3tcov^TiMBj-r-s. a 9 {J:, ^co^mc^mmcom 
m 3 -eai -g. ^-x ^ :timm^mti ms^commmmm 
com^'&^mx'fih. ti^. Hiofi. msic^Lfz 

[00 56] H9 ic*3v^T. ^(^fsmmm^i i 

f)-^V-^A\^ 'f::i~y42^ :^Tm^43. ij-^^V-Sf 
44. feJ;V:3y^NV-:^'C omp2^*t. -etfOffeO 

[00 57] ;i{r'>>':J'4 l{i. x-^-^ I N 1 ^:J't3«y 

^ i: LT . S 1 0 fc^-f- J: a 7--:^9'J I N 1 

4 2{i:, i3-^y-Sf AKmWmA^-n-Yh^ ^a- 

3^:!rLT;^'»'^'44S!;-te>7h-f-.|.« ;^'»'^'44 
{i. 7 U >y n «y 7=[IIiE-&F F 1 >y ^ tfvrNaJSft-f- 
Sc*s THj V^;KOft-f- (NGft-^-) comilctrffm 

r?y^N°^-:$'Conip 2{i. ;^'^>-^'4 4#lt^t 
fz N Gfi^cDHiSc^^-Sf^Slc r n J ( r n J tt. r m J 
mTiOfit) J^Lhic^o/t*^. RS^-/^IIim=:NGb 
y;if&a}:fjU RS7-y^0iiS3 1:i&^^. tHl^b^VS/' 
X^'Tr 1 lS::t7fci-S®&*^a}ai*«#SMGSrai* 



[0 0 58] -r^t)^. 4 1 d^mHimbTV^ 

S a ■fete:. ;e?'^V^4 4*»'n!IIJjJl±<;0NG-(l-^cDtHllS^ 

G b U R S 5 -y ^[IIii&3 1 l^ztHtl^^ « mw-Ttt 

G«-f-<^«i[±}IlIi6:<^)Jt**J Tn/mj JiUiC'Sr-^Tt:^ 

[00 59] mw^L^^^-^^^yt^ii^co^VTiS 

[IIS&4 3*:rt•LT;^?'^'^'^44^c^)A:fJ§^^. U-feyh 

[0 0 60] ^fc. zcommcoMm3X''ii. f~ 

rlli::^yl,Z-ti>1^4^yi^-^mtL^Ztl,Z^^. Z 
;^ T r 1 1 tcms ^1 i: fc^^ jEp', i coWmfcift^ 

[0061] :i<r>mm<r)mm.3i,ziimt. n ^-ys'i/-:?' 

C o m p 1 Lfz N Gft-f-c7)ll|^S:^^fctl-f-^ t 

ckoT. mm^z\ii1riy^yi^x-^^:^yt^Wm^'km 
±-r -ixitj&^'T-^l., -t^h-h. di-f}V'7y-J:^^Tr 

11, Trl2, Tr2 1, T r 2 2d»<i.«7)iSifi£iJSJfi 

^OUTl, OUT 2 4^4. mi7\,Z7n'ti:.o\,Z. ai* 
K;K?5ll«^-flitC J: oT3r->'^'i^a.- h^r>':^'- 
i^i- h ifi^-t^ <7)T. N G«#0^m>{>«i^tfi= 

;fotLi)Hrtg'i4y&%i>*^\ zcomimmmsxii. ngu 
^<^miiimmt>m&coitmvj±^zy'j:^fz t § 

[0062] mmmm^ . -^rt, ^:o?6bj«^<7) 

mM4X'$>h^-7'^:tm^mmiii-:fjmm(^ummm 
m>mmt:^-tmxh^. ^coummmm^i n±. m 
9 izmLtzmmcomm s Ltzimmmmmz^n -y 

mstrntxh*). m-mm^^izii. m-^^nt 

TV>S. i?n-y:^^IlIS#5 1{4, ■r-^'?(J I N 1 5:^^ 
n -y J7 LTfflVi, f-'-^-M I N 1 c7)PWMff-^<5D.'^;t^ 
:^mtim^miirfcO^^I,z^' u-y^ mmLtz^ a «y r?' 
^±^LX:if^y^4:l, 44(7)^^X3 bLXmtft 

[00 63] 01 2{4. i:^u^y^^m^5icommm 

SKDWsi'^'^^-t^-^ ^yy^^—vxhh. hi 2fc 
^i.fz^U'v'^^^mi^sut. y-vmim^52^ 

n -y J? ^MI^b/vT^ n <y Sr±^-r.S i •$ LTV^§ , 
[0064] -f-^M I N 1 {4, d^- hji@EIS&5 2*5 
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>xr:7n>y7-|IlS&FF2fc:7a-yi?A:^jStL-l.. 

S# 5 3 comtlii. y U V r 7 n >y rUlS&F F 3 tc:^ n >y 
^i:Lt:^KA:^§tL-g.. 7y >yr7n«yri3E&FF3 

g&F F 2 tciif am:b§ix-i. 1 1 tfc. f ^ffiemasmiiK 

(XORHIgS) 5 SCO— St3m:^jStt'l>, 7U-yr7n 
«yrilIII&FF2(?)m*{±. XORE^S 5c7)fl63Sfcffi* 
XOR01?&5 5{i:. 7'J -y^'T-n-yTHIBSFF 
3 coffi^fj i: 7 y >y r 7 n <y rBi^F F 2 i: coSPfl&irilSl 
$-i:ofc;:?n>y^'CKlSr;e?'»-^4 1, 44c?)i5'n<y 

[00 6 5] HI 3\Zm^i,'i\,Z. 7-'-:^'?lJlNl<7)yN° 
;PXP 1 ioJ; ■S tc>'NVPxiiiAi"^v->t , ^nVPxp 1 <?):i:*> 
T*»''3^'-f 7U<yr7n.>yriaB&FFlt3r7 
>'yNV-:^Comp l£7)WSft-f-Sc?r?5lDS=Oll. it 
iiiffi*fi-f-OUT 1 c7);t-.'-?-i^A-b^T>':^^-i^A 

!> . COM*. 3 C o m p 1 

^'kmi'thZ.hl.zi-jih . Lf^^^oT. I113tc*-r<fc 
^ tc. n >y ^fe^SSI 5 1 ^^7^Xlti^0@VV^V^;^ 
Plc7)i-feT**0fcJ:-l.^n<y^$-. ^'n-y^'t LTffi 
L^v n -y ^ c K 1 & S J; d t LTV . 
[0 0 6 6] ryi^EIS&SStt. TCCOv-'— rJ-Jd I N 1 0 
THj K/Pi:. y-hji^lIIgS5 23&»^>ai*$#lSy 
-^3g^$tL:^c:>'^V^Xc7) phj cOS^:^^-^ 

rat-it L.T^N7^Xiii*^MVv^;kX P liO^^tcfi. T>' 

tLTXORHIii&S 5*^4>{i:. i WnVVXP 1 t^TJiBf 

[0 0 6 7] .rirfcioT. aWN'l^— rJ'Comp lie 

[0068] mtmmms . cico^bjcoumo 

y-hSSmSSS 2 &fflV^T7''-;5'M I N 1 ^W&^'t 
v'x^'Srfflv^TT-^'^Jl N 1 ^S5ES-ii-5 J: at'LT 

[oo69]iai4a. :ico^mcomtucomM5-c-h?^ 

^^■riaT-Sb § . ^lO:?' a >y ^'^!1!^{4. HI 1 2 

Lfzy— hSffi[II8& 5 2 tc-ft t T M/i^X;? 6 2 
latt. $^>t. icOS/:7bVi/X^'622rWrr-2.?'cfe 

coea^iiiii^e i**tTv»s. ^c7)fl6(7):g^tt, m 



[0070] iai4fcfcV>T, >'7M-i^"X^'6 2{4. 
iJlj^ffiIllS&6 l*-^^Jiai:>3§tL^i?n>yi?CK2Sr 

j;-:)TTyK[lIS§5 3fca^m*-r-So i:h,fccfc-?-C. 
mm(0BM4 1 Wm^z^ yNVI/XfltfOMVVNVPXP 1 j; 
■i. i7 n «y ^^SrMI^ Lf^ iJ' n -y C K 1 ^ >- 4 
1, AA^Z^fj-th, 

[0071] -jigtc. mmcom^Acoy- hmmmms 

Wfl^-^J.^x-rJ'^J I N 1 <0^^V^Xlfi<7)^S^>{f 

tfv:^'n'y:?CK2^fflV-»/t>'7 hVi^'X^' 6 2tCj;r> 
Tx-:i^^J I N 1 trWmt^iv fcLTV^«.<55T\. ^ 
y'u^X(7)&io-:>^^zX^mm^^mz< < . ^^tJt 

^t:mt^^tt>^x'-»^. ^i5. ±M Lfzmm<Dmm 

[0 0 7 2] ^cojg]^6. o^fc. zco^mcommco 

mm 6 tcov ^TiMBj-r « iMLtzmmcomm i ~ 5 1- 

Ji. v-i-ftitx-^^'J I niti'^^-fiV'7y'J:x-^Tr 1 

mini COm-^A^J^^'^V^;^ 1 , -r*;fo% Th j L-^ 

[0073]iiii5{4. ^ <r)%m<Dmmmm e xh ^ 

•mx'h^. HI 5\,z7r^\^tz^Mmmm±. ^<m 
m 5 ^ZTikLfzmmmmmm 1 1 f^i^zmn^mi^mmmm 
ss7o*i^(t^tLTv^€., ^(omcommit. mmcDmm 
5km tT$> 0 . m-m^3Mzt±m~^^nLx\^ 

[0074] mm^^mumm^ 7 0 :^^y^i 

1. aynv-^Com.v>3. T>-KI1IM7 3. i3J:V 
:tT(ll6&7 4^^rLTV>5. T:xb'llB&7 ScO-SfS^C 

tt. r2yy^°l/-:$'Comp ic7)ffi::^*^'A:^Sft. 

tt. T-^j'^'jiNiA^'A^isns, TyYmm3(^w. 

:tTII18l7 4tcA*§fL-l.. 2rrilISS7 4c7)ai:^{4. :^ 
^>'^7 loy-te>y hS^tAS]$tLl>. ii^. 
:i&^';ttTV^^rV%«^T\ f—S'^l I N l;&^A:ftSixTV'> 

T>'F[lI£#7 3oai^3{i: tlj U^JUlHtit^^. 

\^ti^VTm-WScz ( THj V^P) *«A*$fl.-l.«0 

hT>yT{4fft>tL^V^. 
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[0 0 7 5] ;^?t7'>':5'7 SM^Jg0l^6 1 ctj^q 

TI1IS&7 4 7 1 OU-fe «y hSigteA:fjS 

[0 0 7 6] Z.<^-fy^V'^l \(r>'>}'^^yYmk}fiti:^it 
^ a >y ^ * tUSc t . ^ cottiitM«>^p'0TSffi r p J J.:i± 

[ 0 0 7 7 ] ^ri3. ±56LJtj|JiO^«6Ttt. AMt 
THj K;l^-S^*^fct5{tSlliiMo«^0J1W 

[0 0 7 8] sfv!. ±mLfzmmmm6Tii. mmcr> 
mmsi^zw^Liz^ m%mm^ e i ij^mji-t^ ^ n -y ^ c 

[0079] ZcDmm<7)mPI,6Tl±. ^tiVyyi^:^-^ 

coy-v^t-zxti^fihm^iim^^^m. -pki^-h. 

[0080] 

&JiWtmLi:iXdiz. ncmm^zxti 

ii!,^timmM'mK^mx.f,i^izi^±m-^iiii-ti 
L, h^yi^x^^mmm^m. m^im^m^mi 

if±im^ mti L fz-m^. ^ 7 y=jx'^<7>\i!,-ji 

^:^yi,z-thUmi'i7\'K ^■tiW^iiZi^'oXJii-^hyy 
i^7.-S'\<z^i^m.t)^Wdi-^x\^i: 0 fcLT tKA 
Vyy'J:^-S'<^-:^y&m:^<L-:>-r>. iHtlhyy'JX 

[0081] oro^B^ticfcttW. ^cTJffi* 

X :7 ^ fSx . fuiEJt^#ai3 j:t/tfrfB hyyi^x^mi 

mm^mt. mmiDiatshyy'jx^mzmfi^ti. ^ 

tl^ixtK liitim.mzJ:^^Bitlh'^yi^X:^izM-^ 



[0082] o^i^lgBjfc j;i^{f ^ miVyy'J:^-}'^. 

mmm(oii!,jjhyyi^x:?co:^x^^yi,zi-^x 
di,zLx\^-^^cox\ ^tl^l^7y^■x^c7)^K«2r^8^^^ 

[0083] -yWcO^mi^zXtlif. luiS h 9 >->>"X^'« 

mmm^^co =7 ^v^^mfi. wie p wm^i^ 2r a -y 

«#i:tTB?IB'(?±«-^&7>yf-L. t^^EIlS**. ho 
MPWM«-^<:ofi-^P'<;l'fc3&»3&»i94.-rs l!rSffi:'3h7 

[0084] -:>^(rmmzi.K\s.. zm/wsmuifi. 

m%mimmznm\^fzm^'^Mhw.\ cr^^^ rxm 

rxnmm:mi-td^\<zm^^±m^-^^-y^^h 
j:at:L. '^^iizmfih^MTxmmkmx.hi.o 
\.z\^x\-^hoyx\ mmmm^i:v'tmm-}i^>\--^<x% 

[0085] -^^vmrnziiixxi. m i (^am^mK 
miPWMm-^t:^^-/^m^-k lx. mmim^'^t- 
A,ai*$ixfcifnaff±fi#oi±i:t)iiiic^tt-»t. mmts 
^mii^m 1 c^mm&trMtfz^i^z. mm h y yi^y.-^ 
^mmm^mzmm±im^^-)}L. m2co9m^^ 

fi-f-^ff-is: L , tmmm^^mim i comm.miztt lx± 
^ \,^f^2cDm^m^mtfcM^i>zmsm2cr,mm^mz 

i'&ff^^U-fe-yhi-Si'SfcL. B10H)fSffi/«2 

coF;f^ffl<7)j:[:*{cjiBtTtti^M*g^Ma3-ri> cfc a tcLT 

V5i>cr)f\ mtlhyyi^X^COm^U^/UCOMM^^it 
[0086] og-c^HB^J:: itLJf , «y ^'^H?! 

BtrlSPWMfi-^t. |friSPWM{t#i:MPWMft-f- 
irmmLfzmmpwmm^kcommmi t o 

T-fe-SJ^t^n-yiS'^^t. «(l2micoftifc^ai5 

j;VBtism2coitm#go^n-y ^-ft^h Lxmti-r^ 

n-yiJ'^^Sflt. tiitlhyy'Jy^:^coiii:fjUK/l'<7) 
Mm^^^UzJ:-r>X±.th:t-J-^->'JL-h'^Tyr- 
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[0087] -^^'comMl^zXtiii. HulBi^n -y i^^j^lll 
-I.. 

[0088] -:2rcO^B)!tcJ;ti{f . ^-7 M^i>"x^;0-\ 
PWMft-^S:aS-r-g.J:3fcL-CV^ScOt\ —M. 

[0089] oro^sJtCcfctLJf. ^30ttit¥S*^\ 

mEitK#®*»'i>ffifcfiwa}*stL3t«^fc. -ffiriBi 

[0090] oS-<7)^HBtc j;tL{4\ gfflB5 -y^HISS. la 

tf^^xfi ^tihmmim\,zj^ t 5 -y ^mms> § v ^tttf 
iscjzas^ y -fe -y h t . -sEnmM[zm%-t^ j; a t t 

[HI] i co^m<Dmm<7)mm 1 t-^ ^ ^ :tfi 
[112 ] muz^Lti^mmm^^-ttsm^^^ 

[03] 11 2 LfC'RS$WIlIS&<7)»)f'^^^-r ^ 
[04] ia2i:^^t/t3>'>'NV-:J'<7)— W^S^-fESI 

[H6] m2\,z7pLti-nyj-<v-^ff)mmmwi'&m' 



[07] i cowMcommcomm 2 ^ :t-TV :^fi 
m^mx'hh. 

[08] crmm<^mmmm 2 xh :t-T^v 

-f•iilPit^^JllIli&^03>'.'^•^— :^'c^-0lJS•^•rmS■*•t• 
III^&0T••S[>•i,. 

[09] :i^m(ommcr)jm3xh^^~^^:tm 

^mmiiit!mm)immmmfmmm^^-tmxh^. 
[010] m9iz^ vfzimmmm^cow^¥i^-t:$' 

[011] ^1 <7Mmcommcomm4 xh h :t-f=" :t 

[012] 01 lt:S^L^^i5'n>/i5'^[llBS<7)i^Hlfl| 

^i^-tmimxhh. 

[013] 01 lt^L:^^i:?n-y::?:^llIfi&c7)t!i#Sr 

[014] z cmm(^mm(omm 5 x% h ^-x ^ ^ 
0-c$>s. 

[015] i <^wM<Dmmcomm e xh h ^ ^ 

[016] ^o^-- r ^fi-^±i®tfci;^i EIB&tO^* 

[017] 0 1 6 Lfc P WMy NVl^X^J^IlIgS;^)^ ^ 

1 f-y NT-i^^Ji3j;i/.ico«i|iai::>3«-^co 

[1f#£7)iiBJ] 

3 PWM.'\°;PX:gfefiic|I|S&. 5a, 5b LC:7^;P 
^'s 10 Xb"-;^?. 11, 12, 21, 22 fi^SM 

3 1 RS7-y^llIS&. 4 1, 44, 7 1 
'^7^^', 4 2 T^'n-:^-, 4 3, 74, 7 5 r^T^ 

5 1 i?n-yi?^figIlIS&. 5 2 ^-V^m. 
Compl—CompB a>'>N°l^— tJ'. F F 1~F F 
3 7 y >y 7°70 -y rHlliS. 53, 73, All, Al 
2, A2 1 , A22 TVKHIfiS. 54, II, 12 
-fy^s-:5', 5 5 SmUfia^nlII6&. 6 1 
mSS. 6 2 i^^hU'S^'X:^', 7 0 i^-^l^fi^M 
HIS-I. INI, IN2 t'-:^'?^ TRl 1 , TRl 
2, TR21, TR22 ai^3h7>'i^'X:?, OUT 
1, OUT2 Tl. T2 Xtr-;^4i 

Vcc mm. Sc WJfi-^. S„G. Sngi M 
il&^tBtil^l«-f-. ScL ^Urm^. CKl. CK2 
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